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(57) A golf ball of improved playing characteristics weighs no more than substantially 1.62 ounces and has a 
core and an outer cover, an outside diameter in the range substantially 1.73 inches (4.3942 cm) to substantially 
1.75 inches (4.445 cm), an outer cover thickness of substantially 0.125 inches (0.3175 cm) or greater, and a 
cover hardness of Shore D60 or greater. 
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GOLF BALL 

This invention relates to golf balls. In particular, it relates to a two-piece golf 
ball having piayability characteristics which are improved relative to state-of-the-art balls. 

According to United States Golf Association (U.S.G.A.) rules, a golf ball may 
not have a weight in excess of 1.620 ounces (45 .926 grams) or a diameter smaller than 
1.680 inches (4.267 cm). The initial velocity of U.S.G.A. "regulation" balls may not 
exceed 250 feet per second (76.2 meters per second) with a maximum tolerance of 2%. 
Initial velocity is measured on a standard machine kept by the U.S.G.A. A projection on 
a wheel rotating at a defined speed hits the test ball, and the length of time it takes the 
ball to traverse a set distance after impact is measured. U.S.G.A. regulations also require 
that a ball not travel a distance greater than 280 yards (256.032 meters) when hit by the 
U.S.G.A. outdoor driving machine under specified conditions. In addition to this 
specification, there is a tolerance plus 4% and a 2% tolerance for test error. 

These specifications limit how far a golf ball will travel when hit in several ways. 
Increasing the weight of a golf ball tends to increase the distance it will travel and lower 
the trajectory. A ball having greater momentum is better able to overcome drag. 
Reducing the diameter of the ball also has the effect of increasing the distance it will 
travel when hit. This is believed to occur primarily because a smaller ball has a smaller 
projected area and, thus, a lower drag when travelling through the air. Increasing initial 
velocity increases the distance the ball will travel. 

The foregoing generalizations hold when the effect of size, weight, or initial 
velocity is measured in isolation. Flight characteristics (influenced by dimple pattern and 
ball rotation properties), club head speed, launch angle, radius of gyration, and diverse 
other factors also influence the distance a ball will travel. 

In the manufacture of top-grade golf balls for use by professional golfers and 
amateur golf enthusiasts, the distance a ball will travel when hit (hereinafter referred to as 
"distance") is an important design criterion. Since the U.S.G.A. rules were established, 
golf ball manufacturers have designed top-grade U.S.G.A. regulation balls to be as close 
to the maximum weight, minimum diameter, and maximum initial velocity as golf ball 
technology will permit. The distance a ball will travel when hit has, however, been 
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improved by changes in raw materials, construction, and by alteration in dimple 
configuration. 

Golf balls not conforming to U.S.G.A, specifications in various respects have 
been made in the United States. Prior to the effective date of the U.S.G.A. rules, balls of 
various weights, diameters, and resiliencies were common. So-called "rabbit balls", 
which claim to exceed the U.S.G.A. initial velocity limitations, have also been offered 
for sale. Recently, oversized, overweight golf balls have been on sale for use as golf 
teaching aids (see U.S. Patent No. 4,201,384 issued to Barber). 

Oversized golf balls are also disclosed in New Zealand Patent 192.618 dated Jan. 
1, 1980, issued to a predecessor of the present assignee. This patent discloses an 
oversized golf ball having a diameter between 1.700 (4.318 cm) and 1.730 inches (4.394 
cm) and an oversized core of resilient material so as to increase the coefficient of 
restitution. Additionally, the patent discloses that the ball include a cover having a 
thickness less than the cover thickness of conventional golf balls. 

The ball being manufactured under the name TOP-FLITE as set forth in the U.S. 
Patent 5,273,287 has a diameter of substantially 1.72 inches (4.369 cm) and a cover 
thickness of substantially 0.88 inches (2.235 cm). 

Golf balls made by Spalding in 1915 were of a diameter ranging from 1.630 
inches (4.1402 cm). As the diameter of the ball increased, the weight of the ball also 
increased. 

Golf balls known as the LYNX JUMBO were also produced and sold in October 
of 1979. This ball had a diameter of substantially 1.80 inches (4.572 cm). This ball met 
with little or no commercial success. 

Top-grade golf balls sold in the United States may be classified as one of two 
types: two-piece or three-piece. The two-piece ball, exemplified by the balls sold by 
Spalding Corporation under the trademark TOP-FLITE, consists of a solid polymeric 
core and a separately formed cover. The so-called three-piece balls, exemplified by the 
balls sold under the trademark TITLEIST by the Acushnet Company, consist of a liquid 
(e.g. TITLEIST TOUR 384) or solid (e.g., TITLEIST DT) center, elastomeric thread 
windings about the center, and a cover Although the nature of the cover can, in certain 
instances, make a significant contribution to the overall coefficient of restitution and 
initial velocity • ■ ■ 



of a ball (see, for example, U.S. Patent No. 3,819,768 issued to Molitor), the initial 
velocity of two-piece and three-piece balls is determined mainly by the coefficient of 
restitution of the core. The coefficient of restitution of the core of wound balls can be 
controlled within limits by regulating the winding tension and the thread and center 
composition. With respect to two-piece balls, the coefficient of restitution of the core is 
a function of the properties of the elastomer composition from which it is made. Solid 
cores today are typically molded using polybutadiene elastomers mixed with acrylate or 
methacrylate metal salts. High-density fillers such as zinc oxide are included in the core 
material in order to achieve the maximum U.S.G.A. weight limit. 

Improvements in cover and core material formulations and changes in dimple 
patterns have more or less continually improved golf ball distance for the last 20 years. 
Top-grade golf balls, however, must meet several other important design criteria. To 
successfully compete in today's golf ball market, a golf ball should be resistant to cutting 
and must be finished well; it should hold a line in putting and should have good click and 
feel. With a well-designed ball, experienced players, can better execute shots involving 
draw, fade, or abrupt stops, as the situation dictates. 

The present invention provides a golf ball of improved playing characteristics, 
comprising: 
a core; 

an outer cover having a hardness of at least substantially Shore D60, said cover having a 
thickness of at least substantially 0.125 inches (0.3175 cm); and 

said ball has an outside diameter in the range substantially 1.73 inches (4.3942 cm) to 
substantially 1 75 inches (4.445 cm). 

In accordance with said golf ball of the present invention, one example of that 
ball may be a two-piece golf ball. The diameter of said core may be dependent upon a 
selection of said outside diameter(which may be a mean outside diameter)and said 
cover thickness. Said cover hardness may be a hardness between Shore D60 and Shore 
D80. Said cover hardness may be a hardness between Shore D65 and Shore D75. Said 
cover hardness may be a hardness between Shore D65 and Shore D70. Said cover may 
have a thickness in the range substantially 0.125 inches (0.3175 cm) to substantially 
0.184 inches (0.4674 cm). Said cover may have a thickness in the range substantially 
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0.125 inches (0.3 175 cm) to substantially 0.150 inches (0.381 cm). Said cover may have 
a thickness in the range substantially 0.125 inches (0.3175 cm) to substantially 0.145 
inches (0.3683 cm). Said cover thickness may be a thickness of substantially 0.135 
inches (0.3429 cm). Said outside diameter may be substantially 1 .74 inches (4.4196 cm). 
Said core may have a diameter C, said outside diameter may have a diameter D, and said 
cover thickness may be a thickness T, such that D = C + 2T. Said golf ball of the 
present invention may have a weight of no greater than substantially 1.62 ounces 
(45.9262 grams). Said golf ball of the present invention may be a dimpled golf ball, for 
example one having a tri-dimple pattern having 422 dimples. 

The golf ball of the present invbention provides an improvement over previously 
proposed oversized golf balls. The present ball, even though of a larger diameter of at 
least 1.73 inches (4.3942 cm), preferably uses substantially the same size core or smaller 
that a standard golf ball, with the difference in size being provided by additional thickness 
in the cover of the ball. The ball may have a cover thickness of at least substantially 
0.125 inches (0.3175 cm), a cover hardness of Shore D60 or greater, and a weight no 
greater than substantially 1.62 ounces (45 .9262 grams). 

The present invention will now be described by way of example with reference to 
the accompanying drawing , which is a partially sectioned view of one example of a golf 
ball of the present invention. 

The drawing relates to one example of the general construction of a two-piece 
golf ball. The ball has an outside diameter D, a core diameter G>and a cover thickness T. 
The outside diameter D is equal to C + 2T. 

The ball of the drawing has an outside diameter D in the range 1.73 inches 
(4.3942 cm) to 1.75 inches (4.445 cm) and a cover thickness!*™ the range 0.125 inches 
(0.3175 cm) to 0. 145 inches (0.3683 cm). The diameter C of the core is dependent upon 
the selected outside diameter and cover thickness. 

The golf ball currently manufactured under U.S. Patent 5,273,287 is substantially 
1.72 inches (4 3688 cm) in diameter, weighs substantially 1.62 ounces (45.9262 grams), 
and has a cover thickness of substantially 0.088 inches (0.2235 cm). The ball is available 
under the registered trademark Top-Flite Magna. The following test results compared 
this ball with a ball having a diameter of substantially 1.74 (4.4196 cm) and a cover 
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thickness of substantially 0.135 inches (0.3429 cm). Both balls have the same basic 
dimple pattern which in these tests is a tri-dimple pattern having 422 dimples as shown 
and described in U.S. Patent 5,273,287 relative to Figs. 3 and 4 of that patent. 

As used below, "fps" = feet per second, and "mps" = meters per second. 



Test # I - Distance 
LAUNCH CONDITIONS 

Club Type 5 Iron 

Clubhead Speed fps (mps) 123 (37.4904) 

Launch Angle (deg) 15.3 

Ball Speed fps (mps) 167 (50.9016) 

Spin Rate (rpm) 5966 



Ball 


Carry 


Carry difif 


Roll 


Total 


Total diff 




yds 


yds 


yds 


yds 


yds 




(meters) 


(meters) 


(meters) 


(meters) 


(meters) 


TOP-FLITE 1 .72 


163.0 


-0.8 


3.8 


166.8 


-1.6 


Magna 


(149.05) 


(.0.73) 


(3.5) 


(152.5) 


(.1.46) 


1.74 Magna 


163.8 


-0.0 


4.6 


168.4 


0.0 




(149.05) 




(4.21) 


(153.98) 





Test #2 - Distance 
LAUNCH CONDITIONS 

Club Type Driver 

Clubhead Speed fps (mps) 140 (42.672) 

Launch Angle (deg) 9.2 

Ball Speed fps (mps) 195 (59.436) 

Spin Rate (rpm) 3133 



Ball Carry Carry diff Roll Total Total diff 

yds yds yds yds yds 

(meters) (meters) (meters) (meters) (meters) 

TOP-FLITE 1.72 206.0 0.0 13.5 219.5 0.0 

Magna (188.4) (12.3) (200.7) 

1.74 Magna 201.9 -4.1 16.4 218.3 -1.2 

(184.6) (-3.8) (15.00) (199.6) (-1.1) 



Test #3 - Spin Test 
Miya Driving machine setup with TOP-FLITE Tour 9 iron 
Full face shot 

CHS approx. 105fps 

(32.0 mps) 



Ball L.A. (deg) Ball Speed Spin (rpm) Moment of 

fps Inertia 
(mps) 

TOP-FLITE 1.72 32.4 110.7 7746 0.465 

Magna (33.7) 

1.74 Magna 32.9 110.2 7313 0.479 

(33.6) 



Test #3 shows that the 1 .74 inch (4.4196 cm) ball has a higher moment of inertia 
and, correspondingly, has a lower spin rate than the 1.72 inch (4.3688 cm) ball. 

Test #1 and #2 show that the 1 .74 inch (4.4196 cm) ball is comparable in 
distance to the smaller ball and, in fact, a little longer in the five-iron-test. This is 
remarkable in light of the anticipated increased drag the larger ball encounters. 

Initial live play testing indicates that the 1.74 inch (4.4196 cm) ball offers an 
easier ball to hit since it sits up higher in grass, gets up in the air easier and is more 
accurate (straighter) due to its lower spin rates and higher moment of inertia. 



In this specification (description, claims, abstract, and drawings), precise values 
include values about or substantially the same as precise values, e.g. 1.62 ounces 
(45.9262 grams) includes values about or substantially the same as 1.62 ounces, and such 
values include e.g. 1.62 ounces. Imperial values include their metric values. The present 
disclosures include the whole of the description, the appended claims, the appended 
drawing , and the appended abstract; and modifications or equivalents thereof. It will be 
apparent to persons skilled in the art that modifications and adaptations may be made 
without departure from the scope of the appended claims. 
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CLAIMS: 

1 . A golf ball , comprising: 
a core; 

an outer cover having a hardness of at least substantially Shore D60, 
said cover having a thickness of at least substantially 0. 125 inches (0.3 175 cm); and 
said ball has an outside diameter in the range substantially 1.73 inches (4.3942 cm) to 
substantially 1.75 inches (4.445 cm). 

2. A golf ball as claimed in claim 1, wherein said golf ball is a two-piece golf ball. 

3. A golf ball as claimed in claim 1 or 2, wherein the diameter of said core is 
dependent upon a selection of said outside diameter and said thickness. 

4. A golf ball as claimed in any one of claims 1 to 3, wherein said cover hardness is 
a hardness between Shore D60 and Shore D80. 

5. A golf ball as claimed in any one of claims 1 to 3, wherein said cover hardness is 
a hardness between Shore D65 and Shore D75. 

6. A golf ball as claimed in any one of claims 1 to 3, wherein said cover hardness is 
a hardness between Shore D65 and Shore D70« 

7. A golf ball as claimed in any one of claims 1 to 6, wherein said cover has a 
thickness in the range substantially 0.125 inches (0.3 175 cm) to substantially 0. 184 
inches (0.4674 cm). 

8. A golf ball as claimed in claim 7, wherein said cover has a thickness in the range 
substantially 0.125 inches (0.3175 cm) to substantially 0.150 inches (0.381 cm). 



9. A golf ball as claimed in claim 8, wherein said cover has a thickness in the range 
substantially 0.125 inches (0.3175 cm) to substantially 0.145 inches (0.3683 cm). 

10. A golf ball as claimed in any one of claims 1 to 9, wherein said cover has a 
thickness of substantially 0. 135 inches (0.3429 cm). 

11. A golf ball as claimed in any one of claims 1 to 10, wherein said outside diameter 
is substantially 1.74 inches (4.4196 cm). 

12. A golf ball as claimed in any one of claims 1 to 1 1, wherein said core has a 
diameter C, said outside diameter is a diameter D, and said cover thickness is a thickness 
T, such that D = C + 2T 

13. A golf ball as claimed in any one of claims 1 to 12, wherein said golf ball has a 
weight of no greater than substantially 1.62 ounces (45.9262 grams). 

14. A golf ball as claimed in any one of claims 1 to 13, wherein said golf ball is a 
dimpled golf ball. 

15. A golf ball as claimed in claim 14, wherein said dimpled golf ball has a tri-dimple 
pattern having 422 dimples. 

16. A golf ball as claimed in claim 1, substantially as hereinbefore described with 
reference to and as shown in the accompanying drawing. 
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Abstract 



A golf ball of improved playing characteristics weighs no more than substantially 1 .62 ounces and has a core and 
an outer cover, an outside diameter in the range substantially 1.73 inches (4.3942 cm) to substantially 1.75 
inches (4.445 cm), an outer cover thickness of substantially 0.125 inches (0.3175 cm) or greater, and a cover 
hardness of Shore D60 or greater. 
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Description 



GOLF BALL 

This invention relates to golf balls. In particular, it relates to a two-piece golf ball having payability 
characteristics which are improved relative to state-of-the-art balls. 

According to United States Golf Association (U.S.G.A.) rules, a golf ball may not have a weight in excess of 
1.620 ounces (45.926 grams) or a diameter smaller than 1.680 inches (4.267 cm). The initial velocity of 
U.S.G.A. "regulation" balls may not exceed 250 feet per second (76.2 meters per second) with a maximum 
tolerance of 2%. 

Initial velocity is measured on a standard machine kept by the U.S.G.A. A projection on a wheel rotating at a 
defined speed hits the test ball, and the length of time it takes the ball to traverse a set distance after impact is 
measured. U.S.G.A. regulations also require that a ball not travel a distance greater than 280 yards (256.032 
meters) when hit by the 

U.S.G.A. outdoor driving machine under specified conditions. In addition to this specification, there is a 
tolerance plus 4% and a 2% tolerance for test error. 

These specifications limit how far a golf ball will travel when hit in several ways. 

Increasing the weight of a golf bail tends to increase the distance it will travel and lower the trajectory. A ball 
having greater momentum is better able to overcome drag. 

Reducing the diameter of the ball also has the effect of increasing the distance it will travel when hit. This is 
believed to occur primarily because a smaller ball has a smaller projected area and, thus, a lower drag when 
travelling through the air. Increasing initial velocity increases the distance the ball will travel. 

The foregoing generalizations hold when the effect of size, weight, or initial velocity is measured in isolation. 
Flight characteristics (influenced by dimple pattern and ball rotation properties), club head speed, launch angle, 
radius of gyration, and diverse other factors also influence the distance a ball will travel. 

In the manufacture of top-grade golf balls for use by professional golfers and amateur golf enthusiasts, the 
distance a ball will travel when hit (hereinafter referred to as "distance") is an important design criterion. Since 
the U.S.G.A. rules were established, golf ball manufacturers have designed top-grade U.S.G.A. regulation balls 
to be as close to the maximum weight, minimum diameter, and maximum initial velocity as golf ball technology 
will permit. The distance a ball will travel when hit has, however, been inproVed by changes in raw materials, 



file://C:¥Documents%20and%20Settings¥Owner¥My%20Documents¥espacenet¥JP1 021 1 30... 2003/06/1 0 



09)B*B»fF/f (jp> (12) & d|J jjgp §^ £t ^ (a) (nmftmm&mm^ 

^¥10-211301 

(43)iiBH0 ¥fifelO^(1998)8^11S 



(5Dintci. 8 name* F I 

A6 3B 37/12 A6 3B 37/12 

37/00 37/00 L 



SMUR »*^WSC8 FD (-£ 5 JO 



(21)ffliB#^ 


fc«¥9 - 364740 


(7D a® A 


592046828 










(22)dtfBB 


¥^9^(1997)12^223 




T^U*-&*S^n-U^33602, 










(31)«&*33B#^ 


0 8/7 8 2 1 9 9 




-H 601# X^^-h200 


(32)«£B 


19975UmOB 






(33)«5fc*&£^® 


*S (US) 




7* UiftWWa-^y ^01020. 








^3 • X h U - h 58# 
















7* U*-&*HVit^a.—>^^W01085, 
















70# 






(74)«3SA 










mtem\zm< 



(54) [3B§lf©fcfSa ^7#-JV 

(57) 

urn i. 6 2*>*£>)m<%^ns.itt*>. k 

¥^M2D*U . 7 3^fyf^Ll. 7 5 




(2) 



» BBT 10-211301 



IMS***'*-* 5 * i/ 3 7D 6 0XI4**ifcU:<OWS £ 

#-;Pt«ta*« 1. 7 3 «rv* L 1 . 7 5 4 > 
y 3 7D80^8?^ £^gg;*A-# s 0. 1 

2 5^tv^lo. i so^y^com^^n^im^i^ 

t is 3 T D 7 5-C*4MEiJB l <0^7sK-;p. 
[11*^4 ] IMKWaA-^S**. x 3 TD 6 5 
^^lya7D70 "CJbfclllSSi 1 tt)Vy . 
[H#H5] IJiE^HB*^-^ 0. 12 5*V*L 

o. i &44>^v>m%zftr>m$$%i<F>3)\,7#- 

[ft*3B6 3 WEJWB*^-^. *^0 . 1 3 54 V^- 
[M»H7 ] tre*/U7#-/P*>5«fe&«. 1 . 7 4 
Cft^8] WErr;P7*-7l^>ffll3&*. 1.6 2* 

[00 0 1] 

^!7°l^— (p 1 ayab i 1 i ty charac 
teristic) ^^07- 1°— X • rf;W^^— Mz 
mti . *«W4. 1991*11^2 7 HajROtfEH 
MtlW80 0, 19 8#r**%*HH*fffl!5 f 2 7 
3, 287^<0C I 1 993*12^22B 

UJlH^5HiB*ffH0 8/ 17 1. 9 5 6 *«:fc^*H 
ttftJjg 5 , 5 0 3,37 9^>imSitKt>i .199 
5^9fl2O0ffilS^*ll#lt^O8/5 3O, 85 1 

*wmmm>c i p(c*b*. 

[0002] 

[fi6*<0JStS] ^ffl^/^ttA (U. S. G. A. )M 
mzXilli. *fo7tf-M±. 1. 6 2 0^yx$rS^ 
£fi*JU41. 6 8 04>-?-J:^£vMSS£j$*:2:< 
Tt>ckV\ U. S . G. A. r^ijj 
3»42%Ofi^HT2 50 f t/s ecl:i^<t 

t±K «B»*u. s. g. a. ft^awMM-rabs 

Six*. «i^«ilfc3«KTEBEi"&*lfc^58B»fe 

«fcRffi^*»^fc***i»H&««^*, U. 
s. G. A. mUiiX. ¥fj£<?>0kt¥<ni>tTiJ. s. 

g. a. wftwmmmizxvn^tzitzzffrytf-frtf 



2 8 0*- K J: 9J|iM©i£*Wf k £j£»k-f 

£<> <r co^tg^Mc^r^ x 4 % k w»»3it;:*f$- 

&2%&3lk#J>&« 

[0003] cn^aitsu. a»^**T3fc* t * 

->\s<DW&£mk~tkX* il^tzbZlzzcD^frytf- 
I". 

[0004] KU^^fcWte. M-ffi. M*XJ4*B««0» 
•*S«i^ai^r6kSfc:STtt4^. JftffWtt (r<* 
yyjw*? -yRVJfrytf-tummetitmz X 0 fi£* 

£glt4) . ^5^7 fTJiffftK ( 1 au n 

c h angle), EIIB^gRV^<0-5-Offi^a«^ 

[000 5] ro^7r-M'77f a7 • =0U7 7 

ffofckS^7#-/WWW«i (KIT r SE8ij fc 

g. a. fflfs^RffiSfLTv^*^. xfry#-iiwk 

*ftt. fiSm^U. S. G. A. 

*fftSS < f£ o . L*» UTo fc k S £ zfiuy 

[00 0 6] ««C0jrcU. S. G. A. fflt&t-JS'&L 
^V^rf;P7m-;^^llT"^^fLTV^ 0 U. S. G. 

a. «*s^w»Hftoja«rfc:«, u&ru 

R**Sr«fOrfyU7#-;U3&<«ji^ftofc. U.S. 
G. A. «jaRRK&a^&ikSrffiak^v^«9>& 

t LX<Dmm?>K:!blzmtZilX^& [A'-A-(Ba 
r b e r ) *W%gb -r^*!l#it^4 ,201,384 

[0007] *m<F>3)Vyi£-M$X, *lllSAc07V 
7* J-tev^ (Predecessor) ((Z$-z.t>tLf<Z* 

1980¥lfll H#- A -5;9 V KSHfltgS 19 2. 
6 1 8^*BWfct>IEIlLT**. Cl<7)^BHfflSC 
(4. 1. 7 0 0SrV^Ll. 7 3 0 >f ^cOiffgk^tt 

tc Lfc*»rf^7 #-;Wcov^TBtt LtJ)l)o S hlz 

z commiimizte s *)i> y j^yx- 



(3) 



mffl¥ 10-211301 



[0008] *mcoMm*wmmztmx $> & x ? £ h 

h (TOP-FL ITE) imm9J CO 
&fo<?)LtlZftt>tlT^&3^7#--MZ. ^Jl. 72 
-fy^Sf^^^O. 8 8 4 >^<V*^-mZt$:$T 
o o 

[0009] 191 S^Xjtf-^TM y/(Spald 
i ng) Wwi;0^n7t:r7^y7f;-;Ui:. 1. 6 30 

[0010] LYNX JUMBO^Ua^^ 
7^i>Xl 979^1 O^C^^iirPM^ii^. <I 
<^;P7;tf-;M4;ftl . 8 0>fyf^Ig^ot^ 
fc . £ corf )Vy sK-iMiSaWSfcifflr fc ^ < * 

[ooin *atris«s^rv^ia«sK-;wi2SW 
7 ? A V b t X rff 8R$ *i|> 7 tf-^-cW* t *y - 

t-X#-/W4V 'J 7 K (sol id) Mf3Th, 
MWMU^M-^^Sotv^, tit turn 

y^^7h'^AA-(Acushnet Compa 
ny ) t,Z£>)mWk%?A b*JXb (TITLE I ST) 
tLXm&$tl& #~JW> j: o % ^£>«P & X »J - t 0 -J* 
#-;W4y*"yH (1 iquid) lt:b£l£?4 b V 
Xb • VT— (TITLE I ST TOUR) 384] 
XfiV 'J^Kfsol id) (t:kili?4 b»xbD 

(thread wi ndi n g s ) bftJ^— bfr 

Micwtai^ [^fciirt-u^- (Mo i 
i tor) *mi*b+&fflBtmm3.si9~7 6a 

b &ms**bM<o®3Lb zmmtz tbizzn mm 

«L T9yMBP**srf\s ( a c r y 1 a t e ) X<4^^ 
? D /MgX^TVl^ (methacrylate) 

"t*. 3T*f«W4. fiS^U. S. G. A. SSIES 
Kl*# 1 -8ESi 

O-yf- (LAUNCH) ^fr 
KjftK (f ps) 



&£14. tf/U7*-/M4# 7f^/(cuttin 
g) fi#3:fLBf£ftv^ A- 7 fy^SH7 

H4»£fcJEtHD-. 7x-KW/7/h-Xh 
7 7° (abrupt stop) SffctS'S'tfS'a >y h 

[00 13] 

#-;W44>*< fc t> 1 . 7 3 4 y^<oit)K»*& ^HS 
fcJ^Twtfc, S^o^;W7^-;utc^tll®Wtc:l«l 

T^fto *rf;U7#-;Wi, 'Jr%<bi>0. 125 A 

[00 14] 

[Hfifcffl] OT^Sffl*4^<3«fc ^y-t-* ■ zfn, 
D(4C + 2TiZ^tV\ 

[0 0 1 5] *JMB#-;W4, 1. 7 3-fy^v^L 
1. 7 54 >?-<0*W!D£:0. 

[00 16]*H»HPJB5. 2 7 3, 2 8 7-^M»I 
JtDf^^)ixTV^n>7^-;U4. SSftl . 72^fy 
aa*5jl. 6 2^yXT^0. 08860^M'-HS 
^^o. rcorf;U7^-;M4«$iffiShvr-77-f h 
-V^th (Top-Flite Magna™) kt 
TlfrJKSfiTO*. <K^0KWte*<4, Cl^)rf;b7^-;U 
Sr^l. 7 4^yf*c0i:Sk*!j0. 135in^A- 

3Sr^)*-;W4. iftffOKH-e. *BH$flF» 5,273, 
2 8 7^*ffl»C-e^)03^4 ^V>T^/ C ^c7) 
J: 3^:4 2 211^x4 >-7VP£J#o h y • 
y (tri-dimple pattern) t 

[00 17] 
[^1] 



1 23 
15.3 



(4) 



10-211301 



#-/HBE (fps) 
Xt'yi ( r pm) 

-if— ;u *Mry- 
(yd) 

hv7- y?4 h 



(yd) 



1 6 7 

59 66 

(yd) 



7 

7 47/t 



163. 
163. 



0 
8 



-0. 
-0. 



[00 18] 



3. 
4 . 
[*2] 



t=I a I 

(yd) 

1 66. 
1 68. 



(yd) 

- 1 . 
0. 



6 
0 



9yy^v F3SJ£ (fps) 
u-y^ft& (• ) 

#->Wffl[ (fps) 
^h°Vfi ( r pm) 



(y d) 



<- 
140 
9. 2 
19 5 
3 133 

(yd) 



(yd) (yd) 



(yd) 



1 . 7 2 0 6.0 

1. 7 4 20 1.9 

[00 19] 

itK7^t>/Ii(Miya Driving m 



0.0 13.5 219. 
-4.1 16.4 2 18. 

a c h i n e ) COl&S 

CHSj$ 



5 
3 



0. 

• 1 . 



1 05 fps 



<° ) 



(fps) 



( r pm ) 



1. 7 3 2.4 

1. 7 4 7/t 3 2.9 

[00 2 0] W«#3iii. 7 4>fyf^;i/7^-;P 
[0021] K»#iav#2(i5#r>frvK»T* 

ti. 1. 7 4^fy^rf;U7^-;U^— Jf/h§v^C-;I^ 

10 0 2 2} Wfflwmmwyu-comk'cni. iaa 



10.7 
10. 2 

m <-ji 



7746 0. 465 
7313 0.479 



fetch Zt*7f?f. 

[0023] ^m^comn^mmL^Tmmco^ 

iimtcM^ fc cot* * . 

tUB^am^tiiHB] 

h i j4**ih^7#-;uo i mm^mmmTh 



(5) 



mm^ 10-211301 




T;* 'J^^*BI^^-x->''y < yiNi01056, 
7Kn^, ^f'JXr^X- F^ 1 ? 241 
# 



